Introduction
Congenital cardiac anomalies have an incidence of 8 -10 cases per 1000 live births (1, 2) . Many of the critical congenital heart diseases are ductal dependent. As a result, the affected neonate may not be symptomatic at birth, because the ductus arteriosus has not closed during the hospital stay. Ductal patency can initially provide clinical stability, but later they become tachypneic from the pulmonary over-circulation. Ductal dependent lesions depend on the patent duct for systemic or pulmonary flow. Once it begins to close, their survival and outcome is compromised unless prostaglandin E1 is started (3).
Case Presentation
A two-day-old baby girl (weight: 2.4 kg) was brought to our hospital with a history of cyanosis and difficulty in breathing. Saturation was 30% in room air and 62% with supplemental oxygen. Heart rate was 168 beats per minute; respiration was 56 per minute and blood pressure 68.37 mm of Hg. On auscultation, a pulmonary ejection click and a continuous murmur were present, best heard below the clavicle. Echocardiography revealed critical pulmonary stenosis with moderate secundum atrial septal defect with right to left shunt with small patent ductus arteriosus with left to right shunt. There was a trickle of antegrade flow across the pulmonary valve (Figures 1 and 2 ). There was evidence of severe right ventricular hypertrophy. Findings were of a ductal dependent pulmonary circulation and hence prostaglandin E 1 (PGE 1 ) infusion was started at 0.05 mcg/kg/min along with dobutamine at 5 mcg/kg/minute.
The baby was intubated and taken up for an emergency balloon pulmonary valvuloplasty under general anesthesia in the cardiac catheterization laboratory. A catheter of 5Fr was introduced via the femoral vein and serial dilatation of pulmonary valve was performed with 1.5 × 10 mm, then 4 × 12 mm and 6 × 17 mm low pressure balloons. Right ventricular pressure reduced to 26/10 mm of Hg. Saturation of the baby improved to 88%. Post-procedure echocardiography showed gradient across pulmonary valve as 12 mmHg, mild pulmonary regurgitation, bi-directional shunt across the atrial septal defect and left to right shunt across the patent ductus arteriosus. The baby was supported with mechanical ventilation. However, due to right ventricular dysfunction, PGE 1 was continued and milrinone infusion was initiated. On post-procedure day 3, the baby had an episode of desaturation. A repeat echocardiography showed evidence of persistent pulmonary artery hypertension and right ventricular dysfunction for which magnesium sulfate infusion was started. FiO 2 increased from 60% to 80%, rate was kept at 30 and the peak inspiratory pressure was lowered to 15. Oral sildenafil was started at a dose of 1 mg/kg. The saturation increased to 90% and the baby's condition improved thereafter. She was extubated by post-operative day 5 and inotropic support, PGE 1 , magnesium sulfate and milrinone were gradually tapered and stopped by postoperative day 10. Baby recovered completely and was discharged two weeks after the procedure with oral sildenafil and furosemide. 
Discussion and Review of Literature
Isolated pulmonary valve stenosis is seen in 0.33/1000 newborns, which constitutes 7 -10% of all congenital heart diseases in children (4) . Of various forms of right ventricular outflow obstruction, critical pulmonary stenosis is one of the most common forms. Often described as pulmonary stenosis with a pinhole orifice, critical pulmonary stenosis is severe pulmonary stenosis with right ventricular dysfunction or that associated with duct dependence (5, 6) . Once diagnosed, it has to be treated as an emergency either surgically or non-surgical intervention.
A newborn with critical pulmonary valve stenosis develops cyanosis in the first few days of life with difficulty in feeding and breathlessness. Increasing cyanosis largely unresponsive to supplemental oxygen is due to diminished volume of blood flow into the lungs. Once the diagnosis of critical pulmonary valve obstruction is made echocardiographically, intravenous PGE 1 is administered to reopen the patent ductus arteriosus and restore pulmonary blood flow. There are several reports confirming the efficacy of PGE 1 in infants with ductal dependent congenital heart disease and it is indicated for all infants born with ductal dependent cardiac malformations. Usually given by intravenous infusion, it is started at an initial dose of 0.05 -0.2 mcg/kg/minute. Once the desired effect is attained, then the dose is tapered to 0.01 -0.025 mcg/kg/minute (7).
Since its introduction by earlier study, balloon pulmonary valvuloplasty (BPV) is the procedure of choice in critically ill neonates (5) . Over the years, many studies have been conducted showing the success rate of BPV in many centers (Table 1) (8) . Immediate reduction in pressure gradient can be achieved in more than 90% of these neonates, but some of these infants are not able to maintain effective forward flow through the pulmonary valve because of noncompliant or hypoplastic right ventricle, requiring surgical intervention. If ductal dependence persists, a Blalock Taussig shunt operation is indicated (6). BPV has now supplanted surgical valvotomy as the first line procedure of choice in institutes with trained interventional cardiologists. Percutaneous femoral venous access is the most preferred route for BPV (5) . Transumbilical route has also been successfully used in neonates (7) . A significant number of newborns may not maintain saturations after the procedure. This is mainly due to right ventricular diastolic dysfunction (which determines the shunt flow across the atrial septum and not the systolic function), which may take several days to few weeks to regress. Apart from right to left shunt causing desaturation, there may be a problem related to adequate cardiac output not being maintained due to severe right ventricular hypertrophy resulting in a significantly lowered end diastolic volume. In that situation, the cardiac output needs to be maintained by keeping the duct open (21) . Transient bradycardia and ST elevation while crossing right ventricular outflow tract and moderate pulmonary regurgitation have been noted (22) .
The outcome after balloon or surgical valvulotomy is generally excellent with less than 10% patients requiring a repeat procedure (21) . The probability of survival is similar to that of the general population and most patients are asymptomatic (1). However, in neonates, complications of the balloon procedure are more common than older patients, with a mortality rate of up to 3%, a major complication rate of 3.5% and a minor complication rate of 15%. Even dysplastic valves appear to mature after the procedure. Some patients require re-intervention (either repeated valvuloplasty or surgery) at a later time if pulmonary stenosis progresses in severity (6) .
